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(54) PRODUCTION OF N-TYPE SEMICONDUCTTVE DIAMOND FILM 

(57)Abstract: 

PURPOSE: To enable the production of a diamond film exhibiting N-type semiconductor 
characteristics, by carrying out the thermal decomposition or plasma decomposition of a dopant 
gas containing P, As and/or Sb and a reaction gas containing a hydrocarbon and hydrogen at a 
specific ratio thereby depositing the film on a substrate. 

CONSTITUTION: A diamond film is synthesized in vapor phase from a mixed gas of hydrocarbon 
and hydrogen containing P, As and/or Sb as a dopant by the following procedure. A 
hydrocarbon gas such as CH4, C2H6, etc., and H2 gas are mixed to a dopant-containing gas 
such as PH3, AsH3, etc., capable of easily releasing an impurity such as P, As, Sb, etc., by 
decomposition. The molar ratio of C to H2 in the mixed gas is adjusted to 0.001 W0.02 and the 
molar ratio of the dopant element such as P, As, Sb, etc., to C is adjusted to 0.0001 W0.002. The 
hydrocarbon in the mixed gas is thermally decomposed by plasma CVD process or CVD process 
to obtain a diamond thin film having N-type semiconductor characteristic and usable effectively 
for electronic device. 
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